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Abstract. This paper focuses on lean manufacturing and culture and how they 
influence the sustainability initiatives of an Automotive company in China. The 
principle of lean manufacturing is widely applied in the automotive industry 
worldwide. The last few decades have witnessed the accelerating pace of Chi-
QD¶VFRQWLQXHGHPHUJHQFHDVDPDMRUindustrial power. With the globalisation of 
multinational corporations and the development of domestic automotive enter-
prises, there is an increasing number of cross-cultural motor manufacturing 
companies starting their business in China. In these companies, cultural diversi-
ty is an important factor that affects the management strategies. Using a case 
study approach, this paper shows the relevant themes on the role of lean manu-
facturing and culture on the sustainability initiatives taken by the company. 
Keywords: Lean manufacturing, Culture, Sustainability, Automotive, China. 
1 Introduction 
China has emerged as a World manufacturing super power in the last few decades. 
This has brought sustainability concerns, especially in relation to controlling pollution 
in the air. This paper focuses on Company X, a Chinese-French joint venture that 
dominates in the emissions control (as part of their sustainability efforts), vehicle 
interiors and seating fields&RPSDQ\;¶VWuhan branch in China is the case study 
company in this paper. As a cross-cultural company, it is a typical example about the 
LPSDFW RI FXOWXUDO GLIIHUHQFH RQ OHDQ PDQXIDFWXULQJ¶V DSSOLFDWLRQ DQG DV D OHDGLQJ
motor manufacturing company, it has high-possibility to conduct lean manufacturing 
to a further extent. A qualitative research method was used to interview relevant em-
ployees then a thematic coding method was used to analyze the data. 
The research questions addressed in this paper are: 1) What are the philosophy prob-
lems in lean manufacturing theory?, 2) What lean manufacturing tools have been 
mainly used in automotive industry?, 3) Do cultural differences between China and 
France cause the implementation of different lean management strategies? 
The paper is organized as follows. Section 2 presents the literature review on lean 
PDQXIDFWXULQJLQ&KLQDDQG+RVIWHGH¶VPRGHODQGRUJDQL]DWLRQDOPDQDJHPHQW. Sec-
tion 3 shows the case study methodology. Section 4 provides the results of the qualita-
tive analyses. Section 5 discusses the findings and compares to wider literature. Sec-
tion 6 draws conclusions as well as limitations, implications for theory and practice, 
and identifies avenues for future research. 
2 Literature Review 
2.1 Lean manufacturing in China 
The lean manufacturing concept is also adopted by a large amount of Chinese culture-
based automotive manufacturing firms. The pioneer who brought Toyota production 
system to China was First Automotive Works (FAW), the Chinese motor firm which 
was the representative of Ford Production System in China, and in the late half of the 
1970s, with the help from the originator of lean manufacturing, Taiichi Ohno, lean 
manufacturing began to play its role in China [6]. According to [7], there are some 
reasons can be used to explain why lean manufacturing became popular in China. One 
of them is applying lean manufacturing, which can help organizations build a high 
reputation as it can be regarded as willing to accept new concepts and techniques. 
Some of these are: Just-in-Time (which aims to eliminate the 7 types of waste: over-
SURGXFWLRQ´ ³ZDLWLQJ´ ³WUDQVSRUW´ ³H[WUD SURFHVVLQJ´ ³LQYHQWRU\´ ³PRWLRQ´ DQG
³GHIHFWV´, 5S (aV³VRUW´³VHWLQRUGHU´³VKLQH´³VWDQGDUGL]H´DQG³VXVWDLQ´), Value 
Stream Mapping (VSM). Previous empirical research found that some companies 
achieved positive performance from lean manufacturing. For instance, the work-in-
process (WIP) of FAW was reduced by 70% after the adoption of TPS [7]. Shanghai-
VW, the joint venture enterprise that combined by Shanghai Automotive Industry 
Corporation (SAIC) and Volkswagen (VW) acquired the remarkable achievement 
since it applied TPS in the 1990s [27], and until now, this concept also plays the role 
as guidance for Shanghai-VW. 
2.2 Hofstede¶V model and organizational management 
[23] compared and discussed the cultural distance between China and Western coun-
tries using the Hofstede¶V Model, and the results showed that China has high power 
distance, high uncertainty avoidance and long-term oriented country that tends to 
collectivism and medium femininity [24], while most of the Western countries have 
different cultural characteristics. [18] LOOXVWUDWHG WKH LPSDFW RI +RIVWHGH¶V FXOWXUDO
differences theory on organizational management in detail from the following aspects:  
1. Impact of ³3RZHUGLVWDQFH´DQG³8QFHUWDLQW\ DYRLGDQFH´RQGHFLVLRQPDNLQJ 
2. Impact of ³,QGLYLGXDOLVP DQG FROOHFWLYLVP´ ³0DVFXOLQLW\ DQG IHPLQLQLW\´ DQG
³long-term orientation and short-WHUP RULHQWDWLRQ´ on cooperative management, 
and motivation systems, 
3. SRFLDODQGLQWHUSHUVRQDOUHODWLRQVKLS³JXDQ[L´DQG³IDFH´DUHWKHLPSRUWDQW com-
ponents in Chinese culture. 
During the investigation of the Toyota Production System (TPS) in the Chinese auto-
motive industry, cultural differences will be considered to illustrate how Company 
;¶Vmanagers deal with the differences in the application of lean manufacturing. 
3 Research methodology 
Thematic analysis is a qualitative descriptive method to describe the important phe-
nomenon through ³FDUHIXO UHDGLQJ DQG UH-UHDGLQJRI WKHGDWD´ ([12], p. 258). There 
are five major steps: collecting data, setting initial codes, searching for themes & 
categories, reviewing & adjusting initial themes & categories and producing the final 
results ([2]; [5]; [30]; [13]). [30] provided a description about the first step, which 
means gathering information through transcribing inWHUYLHZHH¶VDQVZHUV 
However, in this research, there is another stage in collecting data, which is transla-
tion from Chinese into English after transcription as the interviewees are Chinese. The 
second step is producing the initial codes. Codes can refer tRERWK³PDQLIHVWFRQWHQW
RIWKHGDWDWKDWLVVRPHWKLQJGLUHFWO\REVHUYDEOH´DQGWKHLPSOLFLWPHDQLQJVKLGGHQ
behind the messages ([12]; [4]). [5] pinpointed that codes can be broadly divided into 
two categories, which are data-driven codes (inductive coding) and theory-driven 
codes (deductive coding). [4] stated that data-driven codes represent an inductive 
approach that means the ideas are recognized from the raw information pool. In this 
research, it means the important and meaningful points which are extracted from the 
interviews through highlighting the multi-referred words in the content.  
Moreover, existing codes to produce the appropriate themes (patterns) and catego-
ries were used. [2] described this process as identifying different codes to different 
themes. TKHPHVGHULYHIURPLQWHUYLHZHHV¶DQVZHUVDQGHPHUJHWKURXJKJDWKHULQJWKH
useful and relevant codes to compose the uniform ideas, following by subdividing 
them into different categories ([19]; [8]). [28] mentioned that there are various types 
of themes such as "conversation topics, vocabulary, recurring activities, meanings, 
feelings, or folk sayings and proverbs" (p.131). When building categories (sub-
themes) to obtain a comprehensive understanding of the dataset, the analyst will usu-
ally select the aspects that are repeated mostly by the majority of the interviewees and 
display them using specific words or sentences. The following step is the process of 
reviewing and adjusting the established themes and categories. [11] asserts that this 
step should be operated after reading and assessing the third step for several times.  
In this research, the data are collected from the semi-structured interviews from 
three managers and two employees at Company X, who were selected for their 
knowledge and practical expertise on the topic of this study, which can ensure validi-
ty. When the interviews were transcribed and translated, it was found that there were 
some answers out of topic, which could not be tied up to the research questions per-
fectly. So, the relevant participants (namely the managers) were contacted again to 
obtain a more accurate response, which provided a reasonable opportunity to review 
and adjust themes and set more precise sub-themes. After checking the reliability of 
the last step, the final results can be produced effectively.  
According to [9], [31] and [33], a case study aims at producing a comprehensive 
understanding about a question that is based on real-life experience. When conducting 
interviews, a semi-structured method to collect information was used. Semi-structured 
provided interviewers with a more flexible approach to communicate with interview-
ees to obtain more valuable information. Specifically, this method allows interview-
ees some degree of flexibility to talk about what they want [10] and provide inter-
viewers some opportunities to alter prepared questions to align with the topic [12]. 15 
questions were designed and applied covering the following issues at Company X: 
lean implementation, culture, sustainability, 5S, VSM and performance. In this inter-
view process, :HFKDW¶V free video call was used. For the list of interviewees, see Ta-
ble 1. 
Table 1. Information about participants 
Interview-
ee 
Gender Age Job title Years of experi-
ence in Company X 
Duration of 
interview 
1 Female 45 Financial 
Manager 
25 years 30 minutes 
2 Female 39 Deputy Fi-
nancial Manager 
15 years 20 minutes 
3 Male 52 Production 
Manager 
20 years 30 minutes 
4 Male 28 Worker 5 years 15 minutes 
5 Male 30 Worker 8 years 15 minutes 
4 Results 
After transcribing and translating interviews to collect data, the next step is deducing 
the explicit codes and implicit codes that interviewees mentioned according to the 
existing theories. From the concept from [12], the specific process of deductive cod-
LQJLVUHDGLQJRWKHUSHRSOH¶VUHVHDUFKWRVHWWKHLQLWLDOFRGHVXVLQJWKHVHSUH-decided 
codes as the standard to attach the interview and to count how many times the codes 
occur. The research can also analyze the relationship between different codes, in 
WHUPV RI ³RFFXUUHQFH RU VHTXHQFLQJ´ [13]. For example, an analyst may decide the 
LQLWLDOFRGHDV³FKDOOHQJH´DQGGHVLUHWRNQRZ how many interviewees mentioned this 
code in the entire interview, and then the analyst may want to realize whether the 
PHQWLRQRI³FKDOOHQJH´ZDVW\SLFDOO\IROORZHGE\WDONLQJDERXWRI³GLIILFXOW\´ 
Having read and re-read the entire corpus of the data, one needs to create a concep-
tual tool with which to classify, understanding and examining the collected data. 
Thus, the researcher devises a coding book (coding frame or coding book) to guide 
the thematic analysis. It contains the full set of codes that one chooses to apply to the 
dataset [13]. Thus, in devising a coding frame for the application of lean manufactur-
ing in Company X, the researchers found the relevant theory-driven codes in reports, 
journals, dissertation and other types of documents and an inductive reading of the 
full set of interviews. The initial codes are listed below: 
 
A) Integrate lean production principle into staff management 
a) Emphasis on PDQDJHU¶VFRQWULEXWLRQ 
1. Propaganda and training 
b) Employees should cultivate self-discipline 
1.Stress the responsibilities of employees 
2. Establish reasonable control and motivation system 
c) Insist on continuous improvement 
1. Improve production operation system 
2. Improve process quality 
3. Continuous improvement requires correct method 
B) The application of lean production  
a) JIT is the most widely used management concept 
b) 5S is the foundation of other management methods 
 
Table 2 shows a sample of the coding frame. 
Table 2. Sample codes used in analysis 
Code Definition Example 
Culture It is significant that the 
adaptation of Japanese-
based lean manufacturing 
in China should integrate 
Chinese culture and Chi-
nese automotive industry 
environment into it.  
³)RU D ODUJH QXPEHU RI relative low-level 
Chinese motor manufacturing enterprises, it is 
very important for them to realize that the 
implementation of lean production must be 
combined with national conditions and actual 
LQGXVWU\VLWXDWLRQ´ (Interviewee 2) 
Waste 
reduction 
The nature of company 
is profit maximization by 
reducing waste 
³In order to make a profit in the price com-
petition, we must try our best to reduce costs 
and waste´(Interviewee 3) 
Sustain-
ability-
friendly 
Company X as the 
leading motor manufac-
turing company, aims at 
developing sustainable-
friendly by applying new 
technology 
³$QGLWDOVRIRFXVHVRQWKHGHYHORSPHQWRI
renewable sources, biological materials to 
FUHDWHDOLJKWHUFDU´ (Interviewee 3) 
Training Training employees to 
cultivate comprehensive 
talents 
³We have multi-skill training and manage-
ment system so that employees can learn more 
job skills to become comprehensive talents 
UDWKHUWKDQXQLODWHUDOH[SHUWV´ (Interviewee 1) 
When using thematic analysis to investigate the application of lean manufacturing 
in Company X, the word that was PHQWLRQHGPRVWE\LQWHUYLHZHHVLV³FXOWXUH´ZKLFK
means it is significant that the adaptation of Japanese-based lean manufacturing in 
China should integrate Chinese culture and Chinese automotive industry environment 
into it. In summary, through the reviewing and adjusting process, the final version of 
themes and categories were produced (See Table 3). 
Table 3. Final version of themes 
5 Discussion 
5.1 Continuous improvements can be achieved by self-discipline 
Regarding, the first research question on: What are the philosophy problems in lean 
manufacturing theory? it was found that Company X can tackle effective measures to 
LPSURYH HPSOR\HHV¶ VHOI-discipline and self-control to achieve continuous improve-
ment. According to [3]FRQWLQXRXVLPSURYHPHQWV¶RSHUDWLRQUHTXLUHVUHOHYDQWVWDQG
ards, including an instruction about the specific improvement measures to guide em-
ployees and a system to control and motivate employees to follow the instruction. 
From the interviews, it was found that these standards are conducted in Company X. 
,QWHJUDWLQJWKHLQWHUYLHZHHV¶DQVZHUVLWFDQEHFRQFOXGHGWKDWDSHUIHFWDQGYDOXDEOH
improvement measures instruction should set from the angle of primary-level workers 
as they can proceed from their actual conditions and propose effective suggestions. 
0RUHRYHU D IHDVLEOH FRQWURO DQG PRWLYDWLRQ V\VWHP VKRXOG DLP DW JURXSV¶ SHUIRU
PDQFHUDWKHUWKDQLQGLYLGXDOZKLFKFDQQRWRQO\LPSURYHHPSOR\HHV¶UHVSRQVLELOLWLHV
to conduct improvements consciously, but also provide managers an intuitive impres-
Theme Category Description 
1  Integrate lean manufacturing principle into staff management 
 1 (PSKDVL]HRQPDQDJHU¶VFRQWULEXWLRQ 
 2 Employees should cultivate self-discipline 
 3 Insist on continuous improvement 
2  The application of lean manufacturing 
 1 JIT is the most widely used management concept 
 2 5S is the foundation of other management methods 
3  Culture plays a vital role in Chinese-based lean manufacturing 
 1 National culture guides management strategies 
 2 Industrial culture requires profit maximization and cost minimiza-
tion 
 3 Enterprise culture focuses on sustainable development 
sion about how these improvements could take place. Furthermore, the implementa-
WLRQ RI FRQWLQXRXV LPSURYHPHQWV GRHV QRW RQO\ GHYHORS HPSOR\HHV¶ VHOI-discipline 
and self-control but also trains their ability to solve various problems. [20] empha-
sized the significance of comprehensive training, which was witnessed by Company 
;¶VSUH-job training and rotation systems. Therefore, when problems occur, those all-
talented workers can solve them timely and due to their self-discipline, the quality of 
products can be strictly controlled, which lays a foundation for improving production 
efficiency and yielding economic benefits. 
5.2 JIT and 5S are the most widely used lean manufacturing tools 
Regarding the second research question on: What lean manufacturing tools have been 
mainly used in automotive industry? From the literature review, it can be found that 
the three typical tools/concepts are: JIT, 5S, and VSM. However, from the interviews, 
VSM was not mentioned by any participant. Whichever the tool is, reduction of waste 
is always the main purpose. In section 2, the seven major types of waste were identi-
fied, for instance, [16] mentioned that reducing inventory is the most basic for the 
application of lean manufacturing; [1] stated transport waste will cause non-valued 
cost to the end-customers; [15] provided an opinion that defects reduction can be 
linked with continuous improvements and self-discipline. 
Firstly, in lean manufacturing, the production plan is determined and pulled by 
consumers¶ GHPDQG rather than derived from intra-company requirements, the de-
SDUWPHQW¶VPDQDJHUVZLOOQRWVHWSURGXFWLRQSODQXQWLOWKH\UHFHLYHDQRUGHUWKHUHIRUH
it can ensure the company's inventory is reduced not increased. Secondly, Company X 
built several factories and warehouses in transportation junctions, which can reduce 
cost and shorten transportation time. Thirdly, the production process is guided by 
SOP (Standard Operating Procedure), which contains six elements: where to use this 
work instruction? what kind of people should use it? what is the name and content of 
this work? what is the purpose? when should we do it? and how to complete the oper-
ation step by step?. Using it as a guidance for production can ensure products are in 
line with the specifications, which will reduce the number of defective products. 
5.3 Cultural differences can benefit management strategies 
The last research question is: Do cultural differences between China and France cause 
the implementation of different lean management strategies? Through systematic 
analysis, it was found that cultural diversity in the cross-culture company leads to 
positive management strategies, which provides Company X an opportunity to 
achieve good performance. The following discussion will be conducted from national 
culture, industry culture, and enterprise culture on these three aspects. Firstly, based 
RQ+RIVWHGH¶VFXOWXUDO WKHRU\WKHFXOWXUDOGLYHUVLW\ZLOO OHDGWRGLIIHUHQWoperational 
modes and strategies [22]. [32] stated that the effect of national culture will reflect in 
the organization from several aspects. In Chinese culture, collectivism, femininity, 
high power distance, and high uncertainty avoidance are the main characteristics, 
which leads to the Chinese managers emphasise: cooperation, loyalty, power concen-
tration and making decisions by themselves. In the Western culture, the main charac-
teristics are: individualism, masculinity, low power distance, and low uncertainty 
avoidance, and these mean that top managers prefer to decentralise their rights and 
FXOWLYDWH HPSOR\HHV¶ VHQVe of individualism. For example, Company X¶V DSSUDLVDO
system is based on group work rather than individual performance, which means the 
whole group will be regarded as a whole for obtaining rewards or receiving punish-
ments. Moreover, Company X focuses on giving more opportunities for employees to 
participate in the decision-making to provide the most effective continuous improve-
ment measures based on their real experiences. Secondly, in the Chinese automotive 
industry, the central government plays a very important role. Since the 1980s, the auto 
industry had become the main target for the central government to control through 
formulating strict policy [26]. [25] and [29] proposed that one obvious objective the 
local government sets for Chinese auto industry companies is profit maximization, 
which means increasing local fiscal revenue. Based on this objective, the Chinese 
motor companies contribute to decreasing waste and cost to the minimum during 
production, which adheres the principle of lean manufacturing perfectly. Thirdly, it is 
undeniable that in the last decade, motor vehicles had become the largest source of 
urban air pollution in China, the reasons caused this situation is that China does not 
only have the adequate emission-control policies but also does not have the cutting-
edge technology to support the exhausts purification [14]. In order to address this 
problem, the relevant Chinese institutions encourage motor manufacturing companies 
to develop the sustainable and green products. Company X is the leading company in 
automotive manufacturing in China, regarding sustainability efforts to promote tech-
nological advancement to achieve sustainable development. Specifically, it not only 
develops emission control systems to reduce pollution of exhaust emissions, but also 
upgrades noise-dissipation systems to reduce noise pollution. 
6 Conclusions 
It could be argued that lean manufacturing and culture play an important role in the 
sustainability efforts of Company X. There are seven key findings in this paper: 1) it 
is important for companies to train qualified personnel, 2) companies can cultivate 
HPSOR\HHV¶ VHOI-discipline by building effective control and motivation systems, 3) 
FRQWLQXRXV LPSURYHPHQWPHDVXUHV VKRXOG LQWHJUDWHHPSOR\HHV¶RSLQLRQs, 4) the aim 
of JIT is zero inventory that can be achieved by choosing and establishing the long-
term cooperation with reliable suppliers, 5) 5S is the foundation of other management 
tools, 6) cultural diversity provides more available views for the establishment of 
management strategies, 7) lean manufacturing cannot onl\ LPSURYHFRPSDQ\¶VFRUH
competition and pursue long-term interests, but it can also increase annual revenue by 
improving efficiency and reduce costs and waste.  
7KHUH LVDSRVLWLYHUHODWLRQVKLSEHWZHHQ OHDQPDQXIDFWXULQJ¶VDSSOLFDWLRQDQG WKH
performance DW&RPSDQ\; VXFK DV LPSURYLQJ VWDII¶V training and enhancing team 
work. Among these benefits, the most obvious advantages derive from choosing green 
suppliers. Firstly, choosing green suppliers has significant value for most manufactur-
ing companies, as iWFDQEHUHJDUGHGDVDFRUHFRPSHWLWLRQIDFWRUIRUWKHFRPSDQ\¶V
development. Company X as a typical manufacturing company is well versed in the 
benefits of green suppliers and aims at building the long-term cooperative relation-
ships. Secondly, on the one hand, the reliable suppliers can decrease the potential 
threats from unexpected orders and a shortage of supply to the minimum, on the other 
hand, it may put invisible pressure on business to require that workers pay more atten-
tion to the goods quality and waste reduction. Moreover, Company X also focuses on 
searching potential customers and through improving quality and decreasing waste in 
the production process to alter potential customers to loyal customers and realizing 
profit-maximization by pursing waste-minimization. 
In this study, the key limitation is that as a case study approach, the results present-
ed only applied to the investigated Company X, however some insights can be pro-
vided for other companies within the automotive sector. The use of other methods 
such as ethnography, cross-sectional survey or observation, for instance, could have 
provided a better insight on this subject. 
Lastly, further research about other Chinese-based cross-cultural automotive com-
panies should be encouraged and developed in order to realize that based on the cur-
UHQW VLWXDWLRQ RI OHDQ PDQXIDFWXULQJ¶V DSSOLFDWLRQ LQ &KLQD DUH WKHUH DQ\ feasible 
measures to be taken in order to make these companies achieve better performance? 
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